A b s t r a c t
Detecting granulomas during histopathologic examination usually suggests certain pathologic conditions. 1,2 These conditions include tuberculosis, atypical mycobacteria, endemic mycosis, actinomycosis, and parasites. Noninfectious causes include foreign body reaction, Crohn disease, sarcoidosis, medications, lymphoma, and other neoplastic conditions. Postsurgical granulomas also are known to occur in a variety of organs, including the prostate, bladder, ovary, and uterus, presumably representing a reaction to sutures or other foreign materials. [3] [4] [5] [6] One case of granulomatous endometritis was associated with cytomegalovirus infection. 7 A few patients with uterine granulomas encountered in our hospital prompted us to review all such cases and to present a comprehensive description of this subject.
Materials and Methods
Our hospital is a 603-bed teaching hospital. All cases of cervical or uterine granulomas between January 1990 and December 1999 were identified through a computer search of all endometrial, cervical, and uterine specimens in our pathology database. The slides were retrieved and reviewed to verify the presence of granulomas. All cases with wellformed granulomas were selected.
Focal granuloma was defined as a granuloma localized to a single focus. In a foreign body-type granuloma, foreign material could be identified in the center of granuloma. In a diffuse granuloma, multiple granulomas were spread widely throughout the tissue section. Acid-fast bacilli and fungal stains were performed for all cases except focal foreign body-type granulomas.
Inpatient and outpatient medical records were reviewed, and the following information was abstracted: patient demographics, symptoms and signs, the indication for histopathologic examination, history of exposure to tuberculosis, tuberculin skin test status, the presence of granulomas in other organs, and treatment decision. Follow-up information was obtained by reviewing subsequent inpatient medical encounters and outpatient medical records.
To examine the relevance of association between granulomas and other pathologic findings, for each case, we selected 1 to 3 age-matched control subjects with similar pathology specimens and dates of examination. Control slides were reviewed to ensure the absence of granulomas. All associated findings were compared in cases and controls, and the statistical significance of all differences was assessed by using the chi-square test.
Results
Thirty-three women were identified during the study period through the computer search. Three were excluded after reviewing their slides: 2 had granulation tissues without granulomas and 1 had xanthogranulomatous inflammation. The remainder had granulomas located in the cervix (n = 12/1,090 cervical specimens; 1.1%) or the uterine corpus (n = 18/12,000 endometrial curette or uterine specimens; 0.15%).
Clinical Characteristics
The age range of the affected women was 22 to 81 years; 25 (83%) were white, and the remainder were African American. The vast majority (26 [87%]) were parous with a mean ± 2 SD of 2.7 ± 2.0 pregnancies per patient. We were unable to verify whether paracervical block, Monsel solution, or other interventions were used owing to the retrospective nature of our study. However, paracervical block and thermal ablation were used rarely during the study period. Previous surgery or biopsy was noted among 24 (80%) of 30 patients, including colposcopy with biopsy, conization that included loop electrosurgical excision procedure, cold knife or laser, cryosurgery, cerclage, dilatation and curettage, cesarean section, and endometrial biopsy ❚Table 1❚. The control group comprised 53 women with cervical and/or uterine corpus specimens. They were comparable in age, race, and parity, but they were significantly less likely to have had previous surgery (P < .0001). Contraception data were available in 8 cases: no contraceptive use, 5; oral estrogen, 1; condom plus sponge, 1; and remote history of intrauterine device use, 1. The manifestations or conditions that prompted histopathologic examination included uterine bleeding ( 
Pathologic Features
The granulomas were localized to a small focus (n = 25 [83%]) or widespread throughout the tissue section (n = 5 [17%]). We analyzed each type separately.
Focal Granulomas
Focal granulomas were localized to the cervix (n = 12 [100% of 12 cervical lesions]) or the uterine corpus (n = 13 [72% of 18 uterine lesions]). None of the patients had granulomas in both locations.
Cervical granulomas often were present with a variety of pathologic findings, all of which also were present with comparable frequency in the control subjects except for focal hemorrhage ❚Table 2❚. They were nonnecrotizing and frequently exhibited features of foreign body-type (n = 10 [83%]). Previous biopsy or surgery was noted in the majority Focal uterine corpus granulomas were localized to the serosa (n = 5), myometrium (n = 4), or endometrium (n = 4). They were highly associated with previous biopsy or surgery compared with 38 age-matched control subjects (12 [92%] vs 11 [29%]; P < .0001). Cases were significantly more likely to have had a cesarean section and dilation with curettage, whereas a history of endometrial biopsy was present in comparable numbers of cases and control subjects ❚Table 3❚. Pathologic examination also demonstrated that associated findings such as adenomyosis and leiomyomata uteri were noted with comparable frequency in cases and control subjects.
Of 25 patients with focal granulomas, 23 were followed up for 1 month to 9 years (median, 19 months). All remained well without any sign of systemic disorder. Histopathologic examination was repeated in 3 cases: 1 patient with severe cervical dysplasia and focal cervical granulomas underwent total abdominal hysterectomy 6 months later that showed persistent granulomas; 1 patient with focal endometrial lesions underwent repeated biopsy 2 months later that showed persistent granulomas; and 1 patient with endometrial lesions had a second biopsy 12 months later that showed active endometritis without granulomas.
Diffuse Granulomas
All diffuse lesions were endometrial ❚Image 1❚. They were present with focal squamous morular metaplasia in 1 case, hyperplastic changes of glandular epithelium in 1 case, and were the only pathologic condition in 3 instances. Only 1 of these patients had previous gynecologic surgery localized to the cervix (cryosurgery). Acid-fast bacilli and fungal stains (n = 5) and cultures (n = 2) were negative. These granulomas were necrotizing in 2 cases (40%); the tuberculin skin test was positive in one case and negative with positive controls in the other. Both patients had follow-up endometrial sampling and hysterectomy during a 4-to 12-month period: granulomas persisted in one case and resolved in the second (cases 1 and 2) ❚Table 4❚. Special stains and cultures of follow-up samples were negative.
All 5 patients with diffuse granulomas were followed up for 7 months to 6.5 years (median, 16 months). Four patients (80%) stayed well without signs of systemic granulomatous disorders. One patient developed fever, weight loss, and generalized skin lesions 16 months after the endometrial granulomas were detected. Skin biopsy showed nonnecrotizing granulomas. Sarcoidosis was diagnosed.
Discussion
A variety of infectious and noninfectious conditions can be associated with granuloma formation. 1, 2, [8] [9] [10] [11] [12] Hence, when clinicians encounter patients with a granulomatous reaction, they are faced with a diagnostic dilemma, namely, to determine the cause of the granuloma and whether infection or systemic disease is present. A report of 32 cases of ovarian granulomas identified during a 13-year period confirmed the wide range of associated conditions including foreign body reaction (47%), Crohn disease (13%), and tuberculosis (6%). 13 With respect to uterine granulomas, several cases have been reported, including a few that were associated with necrobiosis, talc, and endometrial ablation. 5 
Our study is the first comprehensive report on the clinical and pathologic features of this subject. Our findings confirm that granulomatous inflammation of the cervix and uterine corpus is rare, usually discovered during evaluation of a local gynecologic manifestation or finding. It is not typically associated with constitutional symptoms. It can be focal or diffuse. Focal lesions most likely represent a reaction to a previous surgical procedure or hemorrhage. Diffuse granulomas are much less common. Review of the literature illustrated that a wide range of conditions may cause the diffuse lesions. Serosal granulomas are associated more often with a peritoneal process. Myometrial and endometrial lesions are due to a systemic granulomatous disorder or to a local pathologic condition. In certain populations from areas with a high incidence of tuberculosis, Mycobacterium tuberculosis remains the most common cause of diffuse granulomas. [8] [9] [10] Tuberculous granulomas are commonly localized to the mucosa, though the myometrium is affected in approximately 20% of the cases. Among the other causes that need to be considered is sarcoidosis that typically manifests with nonnecrotizing granulomas in the endometrium and/or myometrium. [15] [16] [17] Most of these cases are discovered during the investigation of abnormal uterine bleeding in patients with well-known sarcoid involvement elsewhere, though uterine bleeding can rarely be the initial manifestation of sarcoidosis. 15 study, none of the patients with diffuse endometrial granulomas had apparent infection, and only 1 patient was diagnosed with sarcoidosis 16 months later. The majority of these lesions seemed to represent an isolated local reaction of uncertain cause. We did not perform any test looking for cytomegalovirus infection, which has been implicated in rare instances, 7 because of the retrospective nature of our study. We believe that the actual role of this infection remains undefined. Careful examination of new cases and control subjects, using molecular techniques to look for viral proteins or DNA, may better define the role of this infection in uterine granulomas. Uterine granulomas are rare. They are either focal, usually related to previous surgery, and do not require further action, or diffuse, representing isolated idiopathic reaction, but they warrant careful assessment to exclude infection or systemic granulomatous disease.
